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XI. Further Experiments and Observations on the Action of Poisons 
on the Animal System. By B. C. Brodie, Esq. F. R. S. 
Communicated to the Society for the Improvement of Animal 
Chemistry, and by them to the Royal Society. 

Read February 27, 181s. 

I. 

OiNCE I had the honour of communicating to the Royal- 
Society some observations on the action of certain poisons on 
the animal system, I have been engaged in the further pro- 
secution of this inquiry. Besides some additional experiments 
on vegetable poisons, I have instituted several with a view to 
explain the effects of some of the more powerful poisons of 
the mineral kingdom. The former correspond in their results 
so nearly with those which are already before the public, that, 
in the present communication, I shall confine myself to those 
which appear to be of some importance, as they more par- 
ticularly confirm my former conclusions respecting the reco- 
very of animals apparently dead, where the cause of death 
operates exclusively on the nervous system. In my experi- 
ments on mineral poisons, I have found some circumstances 
wherein their effects differ from those of vegetable poisons, 
and of these I shall give a more particular account. What- 
ever may be the value of the observations themselves, the 
subject must be allowed to be one that is deserving of inves- 
tigation, as it does not appear unreasonable to expect that 
such investigation may hereafter lead to some improvements 



ao6* Mr. Brodie's Experiments and Observations 

in the healing art. This consideration, I should hope, will be 
regarded as a sufficient apology for my pursuing a mode of 
inquiry by means of experiments on brute animals, of which 
we might well question the propriety, if no other purpose 
were to be answered by it than the gratification of curiosity. 

In my former communication on this subject, I entered into a 
detailed account of the majority of my experiments. This I 
conceived necessary, because in the outset of the inquiry I had 
been led to expect that even the same poison might not always 
operate precisely in the same manner; but I have since had abun- 
dant proof, that in essential circumstances there is but little 
variety in the effects produced by poisons of any description, 
when employed on animals of the same, or even of different 
species, beyond what may be referred to the difference in the 
quantity, or mode of application of the poison, or of the age 
and power of the animal. This will explain the reason of my 
not detailing, in the present communication, so many of the 
individual experiments from which my conclusions are drawn, 
as in the former; at the same time I have not been less care- 
ful to avoid drawing general conclusions from only a limited 
number of facts. Should these conclusions prove fewer, and 
of less importance than might be expected, such defects will, 
I trust, be regarded with indulgence ; at least by those, who are 
aware of the difficulty of conducting a series of physiological 
experiments ; of the time, which they necessarily occupy; of 
the numerous sources of fallacy and failure which exist ; and 
of the laborious attention to the minutest circumstances, which 
is in consequence necessary in order to avoid being led into 
£rror. 
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II. Experiments with the Woorara. 

In a former experiment, I succeeded in recovering an ani- 
mal, which was apparently dead from the influence of the 
essential oil of bitter almonds, by continuing respiration arti- 
ficially until the impression of the poison upon the brain had 
ceased; but a similar experiment on an animal under the in- 
fluence of the woorara was not attended with the same suc- 
cess. Some circumstances led me to believe, that the result 
of the experiment with the woorara might have been different,, 
if it had been made with certain precautions ; but I was unable 
at that time to repeat it, in consequence of my stock of the 
poison being exhausted. I have since, however, been able to 
procure a fresh supply, and I shall relate two experiments 
which I have made with it. In one of these, an animal appa- 
rently dead from the woorara, was made to recover, notwith- 
standing the functions of the brain appeared to be wholly 
suspended for a very long period of time ; in the other, though 
ultimate recovery did not take place, the circulation was main- 
tained for several hours after the brain had ceased to perform 
its office. 

'Experiment 1. Some woorara was inserted into a wound in 
a young cat. She became affected by it in a few minutes, and 
lay in a drowsy and half sensible state, in which she continued 
at the end of an hour and fifteen minutes, when the applica- 
tion of the poison was repeated. In four minutes after the 
second application, respiration entirely ceased, and the animal 
appeared to be dead ; but the heart was still felt acting about 
one hundred and forty times in a minute. She was placed iit 
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a temperature of 85 of Fahrenheit's thermometer, and the 
lungs were artificially inflated about forty times in a minute. 

The heart continued acting regularly. 

When the artificial respiration had been kept up for forty 
minutes, the pupils of the eyes were observed to contract and 
dilate on the increase or diminution of light ; saliva had flowed 
from the mouth, and a small quantity of tears was collected 
between the eye and eye-lids ; but the animal continued per- 
fectly motionless and insensible. 

At the end of an hour and forty minutes, from the same 
period, there were slight involuntary contractions of the 
muscles, and every now and then there was an effort to 
breathe. The involuntary motions continued, and the efforts 
to breathe became more frequent. At the end of another hour, 
the animal, for the first time, gave some signs of sensibility 
when roused, and made spontaneous efforts to breathe twenty- 
two times in a minute. The artificial respiration was discon- 
tinued. She lay, as if in a state of profound sleep, for forty 
minutes, when she suddenly awoke, and walked away. On 
the following day she appeared slightly indisposed ; but she 
gradually recovered, and is at this time still alive and in 
health. 

Experiment 2. Some woorara was applied to a wound in a 
rabbit. The animal was apparently dead in four minutes after 
the application of the poison ; but the heart continued acting. 
He was placed in a temperature of 90°, and the lungs were arti- 
ficially inflated. The heart continued to act about one hundred 
and fifty times in a minute. For more than three hours the 
pulse was strong and regular ; after this, it became feeble and 
irregular, and at the end of another hour the circulation had 
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entirely ceased. During this time there was no appearance of 
returning sensibility. 

The circulation of the blood may be maintained in an animal 
from whom the brain has been removed for a considerable., 
but not for an unlimited time. We ma)'' conclude, that in the 
last of these experiments the animal did not recover, because 
the influence of the poison continued beyond the time during 
which the circulation may be maintained without the brain. 



III. On the Effects of Arsenic. 

When an animal is killed by arsenic taken internally, the 
stomach is found bearing marks of inflammation ; and it is a 
very general opinion, 1, that this inflammation is the cause of 
death: 2, that it is the consequence of the actual contact of 
the arsenic with the internal coat of the stomach. But in se- 
veral cases I have found the inflammation of the stomach so 
slight, that on a superficial examination it might have been 
easily overlooked ; and in most of my experiments with this 
poison death has taken place in too short a time for it to be 
considered as the result of inflammation : and hence we may 
conclude, that the first of these opinions is incorrect ; at least 
as a general proposition. 

Many circumstances conspire to show that the second of 
these opinions also is unfounded. 

In whatever way the poison is administered, the inflamma- 
tion is confined to the stomach and intestines ; I have never 
seen any appearance of it in the pharynx or oesophagus. 

Mr. Home informed me, that in an experiment made by 
Mr. Hunter and himself, in which arsenic was applied to a 
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wound in a dog, the animal died in twenty-fours, and the 
stomach was found to be considerably inflamed. 

I repeated this experiment several times, taking the pre- 
caution always of applying a bandage to prevent the animal 
licking the wound. The result was, that the inflammation of 
the stomach was commonly more violent and more immediate, 
than when the poison was administered internally, and that 
it preceded any appearance of inflammation of the wound.* 
Some experiments are already before the public, which led 
me to conclude that vegetable poisons, when applied to 
wounded surfaces, affect the system by passing into the cir- 
culation through the divided veins. From this analogy, and 
from all the circumstances just mentioned, it may be inferred 
that arsenic, in whatever way it is administered, does not pro- 
duce its effects even on the stomach until it is carried into the 
blood. 

But the blood is not necessary to life, except so far as a 
constant supply of it is necessary for the maintenance of the 
functions of the vital organs. The next object of inquiry 
therefore is, when arsenic has entered the circulation, on what 
organs does it operate, so as to occasion death ? 

When arsenic is applied to an ulcerated surface, it produces 
a slough, not by acting chemically, like caustics in general, 
but by destroying the vitality of the part to which it is applied, 

* Since the greater part of ray experiments on this subject were made, I have seen 
an account of an inaugural Dissertation on the Effects of Arsenic, by Dr. J aSge r of 
Stuttgard. Dr. Jacgeb. has come to conclusions similar to those above stated, that 
in an animal killed by arsenic, the inflammation of the stomach is not the cause of 
death, and that the poison does not produce its fatal effects until it has entered the 
circulation. I have to regret that I have had no opportunity of seeing the original 
of this Dissertation. 
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independently of chemical action. This led me at first to 
suppose, that when arsenic has passed into -the circulation, 
death is the consequence, not so much of the poison disturb- 
ing the functions of any particular organ, as of its destroying 
at once the vitality of every part of the system. The follow- 
ing circumstances, however, seem to show that this opinion 
is erroneous. In an animal under the full influence of arsenic, 
even to the instant of death, some of the secretions, as those 
of the kidneys, stomach, and intestines, continue to take place 
in large quantity ; and the muscles are capable of being ex- 
cited, after death, to distinct and powerful contractions by 
means of the Voltaic battery. 

Experiment 3. Seven grains of the white oxide of arsenic 
were applied to a wound in the back of a rabbit. 

In a few minutes he was languid, and the respirations were 
small and frequent. The pulse was feeble, and after a little 
time could not be felt. The hind legs became paralysed.* 
He grew insensible, and lay motionless, but with occasional 
convulsions. At the end of fifty-three minutes from the time 
of the arsenic being applied, he was apparently dead; but on 
opening the thorax, the heart was found still acting, though 
very slowly and feebly. A tube was introduced into the tra- 
chea, and the lungs were artificially inflated; but this appeared 

* I have observed, that where the functions of the brain are disturbed, paralysis 
first takes place in the muscles of the hind legs ; afterwards in those of the trunk and 
fore legs 5 and last of all in the muscles of the ears and face. These facts seem to 
show that the influence of the brain, like that of the heart, is not propagated with 
the same facility to the distant as to the near organs ; and this is further confirmed 
by cases of disease which occasionally occur, in which, although the paralysis is con~ 
fined to the lower half of the body, the morbid appearances met with on dissection arc 
entirely confinedto the brain. 

Ees 
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to have no effect in prolonging the heart's action. On dis**- 
section, the inner membrane of the stomach was found slightly 
inflamed. 

Experiment 4. Two drams of arsenic acid dissolved in six 
ounces of water were injected into the stomach of a dog, by 
means of a tube of elastic gum, passed down the oesophagus. 
In three minutes he vomited a small quantity of mucus, and this 
occurred again several times. The pulse became less frequent, 
and occasionally intermitted. At the end of thirty-five minutes 
the hind legs were paralysed, and he lay in a half sensible 
state. At the end of forty-five minutes he was less sensible; 
the pupils of the eyes were dilated; the pulse had fallen from 
140 to 70 in a minute, and the intermissions were frequent. 
After this, he became quite insensible ; convulsions took 
place, and at the end of fifty minutes, from the beginning of 
the experiment, he died. On opening the thorax, imme- 
diately after death, tremulous contractions of the heart were 
observed ; but not sufficient to maintain the circulation. The 
stomach and intestines contained a large quantity of mucous 
fluid, and their internal membrane was highly inflamed. 

These experiments were repeated, and the results, in all 
essential circumstances, were the same. The symptoms pro* 
duced were, 1, paralysis of the hind legs, and afterwards of 
the other parts of the body; convulsions; dilatation of the 
pupils of the eyes ; insensibility ; all of which indicate distur- 
bance of the functions of the brain: a, a feeble, slow, inter- 
mitting pulse, indicating disturbance of the functions of the 
heart. Where the heart has continued to act after apparent 
death, I have never, in any one instance, been able to pror 
long its action by means of artificial respiration. 3, pain ins 
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the region of the abdomen; preternatural secretion of mucus 
from the alimentary canal; sickness and vomiting in those 
animals, which are capable of vomiting ; symptoms which arise 
from the action of the poison on the stomach and intestines. 
There is no difference in the effects of arsenic, whether it is 
employed in the form of white oxide, or of arsenic acid, except 
that the latter is a more active preparation. When arsenic is 
applied to a wound, the symptoms take place sooner than 
when it is given internally; but their nature is the same. 

The symptoms produced by arsenic may be referred to the 
influence of the poison on the nervous system, the heart,* and 
the alimentary canal. As of these the two former only are 
concerned in those functions, which are directly necessary to 
life, and as the alimentary canal is often affected only in a 
slight degree, we must consider the affection of the heart and 
nervous system as being the immediate cause of death. 

In every experiment which I have made with arsenic, there 
were evident marks of the influence of the poison on all the 
organs which have been mentioned ; but they were not in all 
cases affected in the same relative degree. In the dog, the 
affection of the heart appeared to predominate over that of the 

•"When I say that a poison acts on the heart, I do not mean to imply that it neces- 
sarily must act directly on the muscular fibres of that organ. It is highly probables 
that the heart is affected only through the medium of its nerves ; but the affection of 
the heart is so far independent of the affection of the nervous system generally, that the 
circulation may cease although the functions of' the brain are not suspended, and the 
functions of the brain may be wholly suspended without the circulation being at all 
disturbed. In proof of the first of these, propositions » I may refer to my former ex- 
periments on the upas antiar, in which the sensibility of the animal continued to the; 
very instant of death ; and respiration, which is under the influence of the brain, con- 
tinued even after the heart had ceased to act. In proof of the second, I may refer, 
among many others,. to the experiments detailed in the Croonian Lecture for i8.io. 
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brain, mid on examining the thorax, immediately after death, 
this organ was found to have ceased acting, and in a distended 
state. In the rabbit, the affection of the brain appeared to 
predominate over that of the heart, and the latter was usually 
found acting slowly and feebly, after the functions of the 
brain had entirely ceased. In the rabbit, the effects of the 
arsenic on the stomach and intestines were usually less than 
in carnivorous animals. 

The action of arsenic on the system is less simple than that 
of the majority of vegetable poisons. As it acts on different 
organs, it occasions different orders of symptoms, and as the 
affection of one or another organ predominates, so there is some 
variety in the symptoms produced even in individual animals 
of the same species. 

In animals killed by arsenic the blood is usually found fluid 
in the heart and vessels after death; but otherwise all the 
morbid appearances met with on dissection are confined to the 
stomach and intestines. As this is the case, and as the affec- 
tion of these organs occasions remarkable symptoms, it may 
be right to mention the result of my observations on this 
subject. 

In many cases where death takes place, there is only a very 
slight degree of inflammation of the alimentary canal : in 
other cases the inflammation is considerable. It generally 
begins very soon after the poison is administered, and appears 
greater or less according to the time which elapses before the 
animal dies. Under the same circumstances, it is less in gra- 
minivorous than in carnivorous animals. The inflammation is 
greatest in the stomach and intestines ; but it usually extends 
also over the whole intestine. I have never observed inflam- 
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mation of the oesophagus. The inflammation is greater in 
degree, and more speedy in taking place, when arsenic is 
applied to a wound, than when it is taken into the stomach. 
The inflamed parts are in general universally red, at other 
times they are red only in spots. The principal vessels lead- 
ing to the stomach and intestines are turgid with blood; but 
the inflammation is usually confined to the mucous membrane 
of these viscera, which assumes a florid red colour, becomes 
soft and pulpy, and is separable without much difficulty from 
the cellular coat, which has its natural appearance. In some 
instances there are small spots of extravasated blood on the 
inner surface of the mucous membrane, or between it and the 
cellular coat, and this occurs independently of vomiting. I 
have never, in any of my experiments, found ulceration or 
sloughing of the stomach or intestine ; but if the animal sur- 
vives for a certain length of time, after the inflammation has 
begun, it is reasonable to conclude that it may terminate in 
one or other of these ways. 

I am diposed to believe that sloughing is very seldom, if ever, 
the direct consequence of the application of arsenic to the 
stomach or intestines. Arsenic applied to an ulcer will occa- 
sion a slough ; but its action in doing this is very slow. When 
I have applied the white oxide of arsenic to a wound, though, 
the animal has sometimes lived three or four hours afterwards, 
and though violent inflammation has taken place in the sto- 
mach and intestines, I have never seen any preternatural ap- 
pearance in the part to which it was applied, except a slight 
effusion of serum into the cellular membrane. Arsenic speedily 
produces a very copious secretion of mucus and watery fluid 
from the stomach and intestines, which separates it from actual. 
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contact with the inner surface of these organs, even though 
taken in large quantity and in substance; and in animals which 
are capable of vomiting, by much the greater part is rejected 
from the stomach very soon after it has been taken in. Hence, 
though a few particles of arsenic are sometimes found en- 
tangled in the mucus, or in the coagulum of extravasated 
blood, and adhering to the inner surface of the stomach, I 
have never seen it in such a quantity as might be supposed 
capable of producing a slough. In one instance, where a dog 
had swallowed a large quantity arsenic in substance, a brown 
spot, about an inch in diameter, was observed after death on 
the inner surface of the cardiac extremity of the stomach, 
having so much, of the appearance of a sloughy that at first I 
had no doubt of it being so ; but on examination this proved 
to be only a thin layer of dark coloured coagulum of blood, 
adhering very firmly to the surface of the mucous mem- 
brane, and having a few particles of arsenic entangled in it. 
On removing this the mucous membrane still appeared of a 
dark colour; but this was also found to arise from a thin 
layer of coagulum of blood between it and the cellular coat. 
The mucous membrane itself was inflamed ; but otherwise in 
a natural state. I have observed a similar appearance, but oc- 
cupying a less extent of surface, several times. In the Hun- 
terian Museum there is a human stomach, which was preserved 
to show what was considered as a slough produced by the 
action of arsenic. On examining this preparation, I found that 
the dark coloured spot, which had been supposed to be a slough, 
was precisely of the same nature with that just described. 

Although the affection of the stomach and intestines from 
arsenic is not the cause of death, under ordinary circumstances, 
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it is reasonable to conclude that it may be so in some in- 
stances, if the animal survives the effects produced on the 
organs more immediately necessary to life. Mr. Hekry 
Earle informed me of an instance, in which this appeared 
to be the case. A woman in St. Bartholomew's hospital, who 
had taken arsenic, recovered of the immediate symptoms, but 
died at the end of four or live days. On examination after 
death, extensive ulcerations were found of the mucous mem- 
brane of the stomach and intestines, which we can hardly 
doubt to have been the cause of death. 

It is an important matter of inquiry, as connected with judi- 
cial medicine, how far may the examination of the body, after 
death, enable us to decide, whether an animal has died of the 
effects of arsenic? On this subject, however, I have only a 
few remarks to make. 

The inflammation from arsenic, occupying in general the 
whole of the stomach and intestine, is more extensive than that 
from any other poison with which I am acquainted. It does 
not affect the pharynx or oesophagus, and this circumstance 
distinguishes it from the inflammation which is occasioned 
by the actual contact of irritating applications. 

But little in general is to be learnt from the examination of 
the contents of the stomach after death. When arsenic has 
been taken in substance, small particles of it are frequently 
found entangled in the mucus, or in the extravasated blood; 
but where this was not the case, I have never known, in an 
animal that was capable of vomiting, that arsenic could be 
detected in the contents of the stomach after death, though 
examined by the most accurate chemical tests. As some sub- 
stances when taken internally are separated from the blood 
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very soon afterwards with the urine, I thought it probable 
that arsenic ; might be separated with the urine also . ; but Mr. 
Brande (to whom I am indebted for assistance on this, as welt 
as on, many other occasions) could never detect the smallest 
trace of arsenic in it. 

IV. Experiments with the Muriate of Barytes. 

When barytes is taken into the stomach, or applied to as 
wound, it is capable of destroying life ; but when in its un^ 
combined state its action is very slow. The muriate of barytes* 
which is much more soluble than the pure earth, is (probably 
on this account) a much more active poison. 

Experiment 5. Ten grains of muriate of barytes rubbed very 
fine,, and moistened with two drops of water, were applied to 
two wounds in the thigh and side of a rabbit. In four minutes 
he was evidently under the influence of the poison. In a short 
time he became giddy: then his hind legs were paralysed; 
and he gradually fell into a state of insensibility, with dilated 
pupils, and lay,, in general motionless, but with occasional con- 
vulsions. The pulse beat 150 in a minute,, but feeble, and it 
occasionally intermitted. He was apparently dead in twenty 
minutes from the application of the poison ; but on opening 
the chest, the heart was found still acting, and nearly three 
minutes elapsed before its action had entirely ceased. 

Experiment 6. An ounce and an half of saturated solution 
of muriate of barytes was injected into the stomach of a full 
grown cat, by means of, an elastic gum; tube. In a few mjnutes 
it operated as an emetic. The animal, became giddy, after- 
wards insensible, and lay with dilated pupils, in general mo~ 
tionless, but with occasional convulsions. At the end of sixty?- 
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ive minutes, from the beginning of the experiment^ he was 
apparently dead; but the heart was still felt through the ribs 
acting one hundred times in a minute. A tube was introduced 
into the trachea, and the lungs were inflated about -thirty-six 
times in a minute ; but the pulse sunk notwithstanding, and 
at the end of seven minutes the circulation had entirely 
ceased. 

From these experiments I was led to conclude that the 
principal action of the muriate of barytes is on the brain? 
but in the first the pulse was feeble and intermitting ; in the 
second, although the artificial respiration was made with the 
greatest care, the circulation could not be maintained more 
than a few minutes. These circumstances led me to suspect, 
that although this poison operates principally on the brain, it 
operates in some degree on the heart also. Further experi<- 
ments confirmed this suspicion. In some of them the pulse 
soon became so feeble, that it could be scarcely felt; and 
its intermissions were more frequent ; but in all cases the 
heart continued to act after respiration had ceased; and the 
cessation of the functions of the brain was therefore always 
the immediate cause of death. When I employed artificial 
respiration, after death had apparently taken place, I seldom 
was able to prolong the heart's action beyond a few minutes. 
In one case only it was maintained for three quarters of an 
hour. I never by these means succeeded in restoring the ani- 
mal to life, although the experiments were made with the 
greatest care and in a warm temperature. In some instances^ 
after the artificial respiration had been kept up for some 
time, there were signs of the functions of the brain being in 
some degree restored^ but? the pulse notwithstanding ;conti-> 
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nued to diminish in strength and frequency, and ultimately 
ceased. I shall detail ©he of these experiments, as it serves to 
illustrate the double action of this poison on the nervous and 
vascular systems. 

Experiment 7. Some muriate of barytes was applied to a 
wound in the side of a rabbit. The usual symptoms took 
place, and at the end of an hour the animal was apparently 
dead ; but the heart still continued to contract. He was placed 
in a temperature of 8o°, and a tube being introduced into the 
nostril, the lungs were artificially inflated about thirty-six times 
in a minute. 

When the artificial respiration had been maintained for four 
minutes he appeared to be recovering ; he breathed voluntarily 
one hundred times in a minute, and shewed signs of sensibi- 
lity. The artificial respiration was discontinued. The volun- 
tary respiration continued about nine minutes, when it had 
ceased, and the animal was again apparently dead ; but the 
pulse continued strong and frequent. The lungs were again 
artificially inflated. At the end of four minutes the animal 
once more breathed voluntarily one hundred times in a minute, 
and repeatedly moved his limbs and eye-lids. The pulse 
became slower and more feeble. 

In a few minutes the voluntary respiration again ceased, and 
the artificial respiration was resumed. The pulse had fallen 
to one hundred, and Was feeble. The animal again breathed 
voluntarily; but he ceased to do so at the end of five minutes. 
The lungs were inflated as before ; but he did not give any 
sign of life, nor was the pulse felt afterwards. On opening the 
thorax, the heart was found to have entirely ceased acting. 

A probe having been introduced into the spinal marrow, it 
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was found that by means of the Voltaic battery powerful con- 
tractions might be excited, not only of the voluntary muscles, 
but also of the heart and intestines ; from which it may be 
inferred, that the muriate of barytes, like arsenic, affects the 
circulation by rendering the heart insensible to the stimulus 
of the blood, and not by destroying altogether the power of 
muscular contraction. 

The muriate of barytes affects the stomach, but in a less 
degree than arsenic. It operates as an emetic in animals that 
are capable of vomiting ; but sooner when taken internally, 
than when applied to a wound. In general, but not constantly, 
there are marks of inflammation of the inner membrane of 
the stomach, but not of the intestine. In many instances there 
is a thin layer of dark coloured coagulum of blood lining the 
whole inner surface of the stomach and adhering very closely 
to it, so as to have a good deal of the appearance of a slough ; 
and this is independent of vomiting, as where I met with it, it 
occurred in rabbits. 

The same circumstances, from which it may be inferred 
that arsenic does not produce its deleterious effects until it has 
passed into the same circulation, leads to the same conclusion 
with regard to the muriate of barytes. 

V. On the Effects of the Emetic Tartar. 

The effects of the emetic tartar so much resemble those of 
arsenic and of muriate of barytes in essential circumstances, 
that it would be needless to enter into a detail of the individual 
experiments made with this poison. 

When applied to a wound in animals, which are capable of 
vomiting, it usually, but not constantly, operates very speedily 



223 Mr. Brodie's Observations and Experiments 

as an emetic, otherwise I have found no material difference in 
the symptoms produced in the different species of animals, 
which I have been in the habit of employing as the subjects 
of experiment. The symptoms are paralysis, drowsiness, and 
at last complete insensibility ; the pulse becomes feeble ; the 
heart continues to act after apparent death ; its action may be 
maintained by means of artificial respiration ; but never for a 
longer period than a few minutes : so that it appears that this 
poison acts on the heart as well as on the brain ; but that its 
principal action is on the latter. Both the voluntary and in- 
voluntary muscles may be made to contract after death, by 
means of Voltaic electricity. The stomach sometimes bears 
the marks of inflammation ; but at other times it has its natu- 
ral appearance. I have never seen any appearance of inflam- 
mation of the intestines. The length of time, which elapses 
from the application of the poison to the death of the animal, 
varies. In some instances it is not more than three quarters 
of an hour; but in others, it is two or three hours, or even 
longer. 

When a solution of emetic tartar was injected into the sto- 
mach of a rabbit, the same symptoms took place as when it 
was applied to a wound. 

VI. On the Effects of the Corrosive Sublimate. 

When this poison is taken internally in very small and re- 
peated doses, it is absorbed into the circulation, and produces 
on the system those peculiar effects, which are produced by 
other preparations of mercury. If it passes into the circulation 
in larger quantity, it excites inflammation of some part of the 
alimentary canal/the termination of which may vary accord- 
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ingly as it exists in a greater or less degree. When taken in 
a larger quantity still, it occasions death in a very short space 
of time. I had found, that if applied to a wounded surface, it 
produced a slough of the part, to which it was applied, without 
occasioning any affection of the general system. This led me 
to conclude that the effects of it, taken internally and in a large 
quantity, depended on its local action on the stomach, and were 
not connected with the absorption of it into the circulation. 
The following experiments appear to confirm this opinion. 

Experiment 8. Six grains of corrosive sublimate, dissolved 
in six drams of distilled water, were injected into the stomach 
of a rabbit, by means of an elastic gum tube. No immediate 
symptoms followed the injection; the animal made no ex- 
pression of pain; but in three minutes he became insensible; 
was convulsed ; and in four minutes and an half, from the 
time of the injection being made, he died. Tremulous con- 
tractions of the voluntary muscles continued for some time 
afterwards. On opening the thorax, the heart was found to 
have entirely ceased acting, and the blood in the cavities of 
the left side was of a scarlet colour. The stomach was much 
distended. The pyloric and cardiac portions were separated 
from each other by a strong muscular contraction. The con- 
tents of the former were firm and solid, and in every respect 
resembled the usual contents of the stomach ; while those of 
the cardiac portion consisted of the food of the animal much 
diluted by fluid ; so that the solution, which had been injected, 
appeared to be confined to the cardiac portion of the stomach, 
and to be prevented entering the pyloric portion by the mus^ 
cular contraction in the centre. 

In the pyloric portion of the stomach the mucous membrane 
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had its natural appearance ; but in the cardiac portion it was 
of a dark grey colour, was readily torn and peeled off; and 
in some parts its texture was completely destroyed, so that it 
appeared like a pulp, on removing which the muscular and 
peritoneal coats were exposed. 

The repetition of the experiment was attended with similar 
results. The alteration of the texture of the internal mem- 
brane appears to have been occasioned by its being chemically 
acted on by the corrosive sublimate injected into it. When 
the injection is made into the stomach of a dead rabbit, pre- 
cisely the same effects are produced, except that, as the middle 
contraction is here wanting, the appearances are not confined 
in the same degree to the cardiac portion. 

Experiment g. A scruple of corrosive sublimate, dissolved 
in six drams of distilled water, was injected into the stomach 
of a full grown cat. For the first five minutes no symptoms 
were produced. After this, the poison operated twice as an 
emetic. The animal appeared restless, and made expression 
of pain in the abdomen. He gradually became insensible, and 
lay on one side motionless, with the pupils of the eyes dilated. 
The respiration was laborious, and the pulse could not be felt. 
Twenty-five minutes after the poison was injected there was 
a convulsive action of the voluntary muscles, and death en- 
sued. On opening the thorax immediately afterwards, the 
heart was seen still contracting, but very feebly. 

The stomach was found perfectly empty and contracted. 
The mucous membrane was every where of a dark grey 
colour. It had lost its natural texture, and was readily torn 
and separated from the muscular coat. The internal mem- 
brane of the duodenum had a similar appearance, but in a less 
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degree, «for nearly three inehes from the pylorus. In the 
situation of the pylorus, the effects of the poison) were less 
apparent than in any other part. 

The particular state of the internal membrane of the sto- 
mach, in this experiment as well as in the last, appears to 
have been occasioned by the chemical action of the poison on 
it. When I injected a solution of corrosive sublimate into the 
-stomach of a dead cat, and retained it there for a few minutes, 
a similar alteration of the texture of the internal membrane 
took place ; but it assumed a lighter gray colour. The differ- 
ence of colour may be explained by the vessels in the one 
case being empty, and in the other case being distended with 
blood at the time of the injection being made. 

The destruction of the substance of the internal membrane 
of the stomach, precludes the idea of the poison having been 
absorbed into the circulation. We must conclude that death 
was the consequence of the chemical action of the poison on 
the stomach. This organ, however, is not directly necessary 
to life, since its functions, under certain circumstances, are 
suspended for hours, or even for days, without death being 
produced. Although the stomach was the part primarily af- 
fected, the immediate cause of death must be looked for in 
the cessation of the functions of one or more of those organs, 
whose constant action is necessary to life. From the scarlet 
colour of the blood in the left side of the heart, in the expe- 
riment on the rabbit, we may conclude that the functions of 
the lungs were not affected ; but the affection of the heart and 
brain is proved by the convulsions, the insensibility, the affec- 
tion of the pulse in both experiments, and the sudden cessation 
of the heart's action in the first, and we may therefore be 
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justified in concluding, that the immediate cause of death was 
in both of these organs. As the effects produced appear to have 
been independent of absorption, we may presume that the 
heart, as well as the brain, was acted on through the medium 
of the nerves. 

That a sudden and violent injury of the stomach should be 
capable of thus speedily proving fatal is not surprising, when 
we consider the powerful sympathy between it, and the ori- 
gans, on which life more immediately depends, and the exist- 
ence of which many circumstances in disease daily demon- 
strate to us. 

VII: 

The facts which have been stated, appear to lead to the fol- 
lowing conclusions respecting the action of the mineral poisons, 
which were employed in the foregoing experiments. 

1. Arsenic, the emetic tartar, and the muriate of barytes do 
not produce their deleterious effects until they have passed 
into the circulation. 

2. All of these poisons occasion disorder of the functions of 
the heart, brain, and alimentary canal; but they do not all 
affect these organs in the same relative degree. 

$, Arsenic operates on the alimentary canal in a greater 
degree than either the emetic tartar, or the muriate of barytes-. 
The heart is affected more by arsenic than by the emetic tar- 
tar, and more by this last than by the muriate of barytes. 

4. The corrosive sublimate, when taken internally in large 
quantity, occasions death by acting chemically on the mucous 
membrane of the stomach, so as to destroy its texture ; the 
organs more immediately necessary to life being affected in 
consequence of their sympathy with the stomach.. 
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In making the comparison between them, we observe that 
the effects of mineral are less simple than those of the gene- 
rality of vegetable poisons; and when once an animal is 
affected by the former, there is much less chance of his 
recovery than when he is affected by the latter. 
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